INTRODUCTION {#sec1-1}
============

Mucormycosis is an uncommon, opportunistic fungal infection caused by Mucorales containing the genera Rhizopus, Mucor, and Rhizomucor, among others. It usually affects immunocompromised persons.\[[@ref1]\] Risk factors for acquiring this infection include uncontrolled diabetes mellitus, hematologic disorder, hematopoietic, or solid organ stem cell transplantation, surgery/trauma, burn wounds, corticosteroid therapy, autoimmune disorder, and HIV infection. Mucormycosis is certainly less common than candidiasis or aspergillosis. In a population based study in the United States, the incidence of mucormycosis is found to be 1.7 cases per million people per year. The death rate of mucormycosis from autopsy series has been found to be 1-5 cases/10 000 autopsies which is 10 to 50-fold less common than invasive *Candida* or *Aspergillus* infections. But in patients with higher risks such as diabetes, allogenic bone marrow transplantation etc. the prevalence of mucormycois is found to be as high as 2-3%.\[[@ref2]\] Recent studies have shown an increase in the incidence of this infection in the United States of America and Europe. The rise may be due to better diagnostic facilities, increase in the incidence of diabetes mellitus, and HIV infection; and also the use of immunosuppressive drugs in modern therapeutics.

CASE REPORT {#sec1-2}
===========

A 44-year-old woman presented with abdominal pain and fever for the last 3 months and irregular bleeding per vagina for 3 years. The lady was a known diabetic for 12 years. Routine examination revealed hemoglobin 9.1 gm/dl, total white blood cell count 11 200/mm^3^ with neutrophil 77%, lymphocyte 18%, eosinophil 4%, and monocyte 1%. Platelet was adequate (2.7 lacs/mm^3^). Fasting blood sugar was 170 mg/dl and post prandial blood sugar was 230 mg/dl. HbA1C was 9.7 on admission. The patient did not take any antibiotic or antifungal therapy during this period. Physical examination revealed pallor and rise in temperature. Chest was clear and liver and spleen were not palpable. Per vaginal examination revealed bulging and tender Pouch of Douglas. (POD) Ultrasonography (USG) showed fluid collection (30 ml) in the POD, and thickened peritoneal covering over the posterior aspect of uterus. No organomegaly or other abnormality was found during whole abdominal USG examination. Colposcopic examination was done and fluid from POD was taken out for cytologic examination and to rule out malignancy.

Cytologic smears revealed inflammatory cells with a predominance of lymphocytes. No malignant cell was detected. Broad spectrum antibiotics were given to the patient but of no avail. A decision of hysterectomy was taken as the patient was suffering from dysfunctional uterine bleeding for a long time (3 years) and her family was complete. Grossly, the uterus measured 9.5 × 6 × 4.5 cm^3^. Posterior outer surface was blackish with variegated appearance \[[Figure 1](#F1){ref-type="fig"}\]. Tissue taken from that blackish area was sent for culture examination and remaining tissue was fixed in formalin and sent for histopathologic examination. Microscopical examination revealed fungal elements (hyphae?) in the myometrium and predominantly in the serosal layer in hematoxylin and eoisin stain. No granuloma was detected. Special stain like methanamine silver stain (Grocott) was done which showed broad aseptate, right angle branching, ribbon like hyphae of mucormycosis \[[Figure 2](#F2){ref-type="fig"}\]. Culture of the tissue on Sabouraud dextrose agar showed fluffy white growth and the organism was identified as *Rhizopus oryzae (R. arrhizus)*. In our case the patient was given liposomal amphotericin B 5 mg/kg/day for 1 month along with a broad-spectrum antibiotic meropenem 1 gm q 8 h for 2 weeks. At the same time, she was given insulin to control diabetes. After treatment the patient recovered well and now is doing routine work.

![Gross photograph of uterus showing blackish variegated posterior/serosal surface](JGID-4-172-g001){#F1}

![Photomicrograph showing broad aseptate, ribbon like hyphae of mucormycosis. (Grocott silver methanamine stain, ×400)](JGID-4-172-g002){#F2}

DISCUSSION {#sec1-3}
==========

Mucorales, the infective agent causing mucormycosis are present in soil, decaying material, bread, fruit, and usually non-infective to normal human beings. They attack the immunocompromised persons.\[[@ref3]\] Invasive mucormycosis is classified into six different clinical syndromes depending on the anatomic location of the disease. These are: rhino-cerebral, pulmonary, gastrointestinal, cutaneous, disseminated, and miscellaneous.\[[@ref4]\] Rhinocerebral is the most common form, followed by pulmonary infection. Mucormicosis of the POD is extremely rare and we did not find any such case in English literature till date.

Intact mucosa and endothelium in normal persons act as barrier to this infection and prevent tissue invasion and angioinvasion. Likewise, mucormycosis is rarely seen in patients who have apparently normal skin. Primary cutaneous mucormycosis (zygomycosis) is seen when skin is disrupted (like burns, soft tissue trauma, etc.) in immnocompromised persons and in premature neonates. Disseminated mucormycosis has the worst prognosis and mortality rate approaches 100%.\[[@ref4]\] Mucormycosis can infect any part of the body and cases have been reported in parotid gland, ear, spinal cord, knee joint, urinary tract, genital organs, and the pelvic floor.\[[@ref5]\] In our case, the patient was diabetic, which is a known major risk factor for mucormycosis. Instrumental trauma (during fluid collection laparoscopic/colposcopic) might predispose the diabetic patient to acquire this infection. A high percentage (45%) of co-infection with *Aspergillus* species has been reported.\[[@ref6]\] But in our case, no such co-infection has been found. Moreover, epithelioid granulomas in mucormycosis as reported by others were also absent in this case.\[[@ref4]\] In our case the patient had uncontrolled diabetes (Hb A~1~C 9.7, fasting sugar 170 mg/dl, and PP blood sugar 230 mg/dl) which might be a risk factor to acquire this fungal infection. But a decreasing number of published mucormycosis since 1990 in patients with diabetes mellitus was reported by some authors. This might be due to better glycemic control and decreasing rates of diabetic ketoacidosis and widespread use of statins.\[[@ref7]\] However, diabetes mellitus and hematologic disorder/malignancy remain major risk factors for mucormycosis.\[[@ref8]\]

Diagnosis of mucormycosis is a challenging job as clinical manifestations are extremely variable. In the early stage, the infection is undiagnosed most of the time due to clinical non-suspicion of this rare disease. Routine hematologic findings are non-specific such as leukocytosis, acidosis, or hyperglycemia. Serological tests are of no use. Blood culture reports are usually negative though rarely fungal growth in the blood (fungaemia) has been reported. Obtaining tissue biopsy from the affected area is important to diagnose these cases. Special stains (silver stain, periodic, acid Schiff) are used to confirm the fungal elements.

Medical textbooks and literature highlight three important aspects regarding treatment of mucormycosis. These are (1) reversal of risk factors/underlying conditions, (2) medical therapy, and (3) surgical debridement.\[[@ref9]\] Both conventional and liposomal amphotericin B are effective against Mucor, but the liposomal form offers less infusion site side effects and less nephrotoxicity. The duration of therapy varies from weeks to months.\[[@ref9][@ref10]\] In our case the patient was given liposomal amphotericin B 5 mg/kg/day for 1 month along with a broadspectrum antibiotic meropenem 1 gm q 8 h for 2 weeks.

CONCLUSION {#sec1-4}
==========

Invasive mucormycosis is gaining more grounds and commonly seen in immunocompromised persons. Early tissue diagnosis along with culture is an important part of diagnostic work up. Adequate resection/debridement of infected tissue and rapid initiation of a systemic antifungal therapy should be started immediately as mortality rate of this infection is very high.
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